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QDIPsvs. QWIPs
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Normal Incident Absorption
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High-Temperature Operation w

QDIP Samples A B C
Top Contact 500 nm GaAs n=2x10%cm-3
Barrier Layer 30 nm undoped GaAs
30 x I:
24ML InAsQDs(cm?)  5x10Y7  1x10®  2x10%
Bottom Contact 1000 nm GaAs n=2x10%cm-3
Substrate 350 mm (100) Semi-Insulating GaAs
1E-5
1E-6
1E-7
»Thedark currentsof <
QDIPswould change g
) - : ~ 1E-9
significantly with the =
: o O 1E-10
doping densities.
1E-11

1E-121 . . . . . :
4 3 -2 -1 0 1 2 3 4
Voltage (V) °



High-Temperature Operation w
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Why QD/QW MM IPs?
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Why QD/QW MM | Ps? s

»Achieve MWIR and LWIR Detectionswithin A Single Structure
»Maintain the High-Temper ature Property of QDIPs

»Enhance Normal Incident Absor ption for Both MWIR and
LWIR Absorptions



The QD/QW MMIP Device Structure
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The QD/QW MMIP Device Structure

Top Contact 300 nm GaAs n=2x10%cm3
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Normalized Responsivitiesover Different w
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High-Temperature Operation of the MM Pw
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Conclusions w

»MWIR and LWIR DetectionsAre Observed within A Single
Structure
- Multi-color detections at both MWIR and LWIR regions within a
single device structure at the same applied voltage

» Thelncrease of Photo-responsesat LWIR with Increasing
Temperatures
- High-temperature operation at both MWIR and LWIR regions

»No Significant Normal Incident Absorption Observed at LWIR

Region
- The responses at QD and QW regions are seperate
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Future Work

»Wavelength Tunning at The LWIR Range
- The influence of barrier height on the detection wavelengths

»The Effect of The (AlGa)AsBarrier Width on The Device
Performances
- The enhancement of LWIR responses for high-temperature
operation
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